Introduction
Gastric cancer is an important healthcare problem worldwide albeit trends in mortality were significantly downward in all countries, including Romania (1). However, gastric cancer is still a high burden in some regions, including East Europe (1) .
Treatment of gastric cancer is multimodal, and it is tailored to stage of disease (2) . Curative-intent surgery for gastric cancer implies total or subtotal gastrectomy with D2 lymph nodes dissection, with improved oncological results, compared with D1 lymph nodes dissection (3) .
Associated co-morbidities may have a detrimental effect on both early and longterm outcomes after surgery for gastric cancer (4, 5) .
Hereby it is presented the case of a patient diagnosed with gastric cancer and associated co-morbidities such as hemophilia A and angiodysplasia. The clinical implications and management are discussed.
Case Report
A 49-year-old male, ex-smoker, present in a Gastroenterology Department with melena and influenced general status. Physical examination revealed pallor, tachycardia (100 beats per minute) and hypotension (systolic blood pressure 90 mm Hg and diastolic blood pressure 60 mm Hg). The rectal examination confirmed melena.
His medical history included inherited hemophilia A, mild form (diagnosed 20 years before due to epistaxis, ecchymosis and macroscopic hematuria, with factor VIII serum level at diagnosis 12.4%) and previous surgery (resection for spinal cord ependymoma complicated with postoperative hemorrhage, 30 years before). The patients presented two years before an episode of melena spontaneously remitted and, at that time, the upper and inferior digestive endoscopy were negative.
At present, the blood tests revealed severe anemia (hemoglobin serum level of 5 g/dl) and no other abnormalities. Factor VIII serum level was 59%. Furthermore, the viral markers (hepatitis B and C viruses) and tumor markers (CA 19-9, carcinoembryonic antigen and alphafetoprotein) were negative.
Upper digestive endoscopy revealed an infiltrated wall of the mid portion of the stomach, with friable mucosa, thickened folds and small erosions with hemorrhage, suggesting a malignant etiology (Fig. 1) . However, repeated biopsies did not identify any malignant cells, but only signs of chronic gastritis. Contrast-enhanced computed tomography revealed a thickened mid portion of the stomach, with the disappearance of folds and a reduced lumen at this level (Fig. 2) . No other abnormalities were observed in loco-regional lymph nodes, liver, peritoneum or lungs.
Although the biopsies were negative, based on the clinical signs, endoscopic and computed tomography appearances, a clinical diagnosis of gastric linitis was presumed, and the patient was proposed for surgery.
After a preoperative preparation (blood transfusions with hemoglobin serum level of 7.3 g/ dl and administration of human coagulation factor VIII -IMMUNATE®, with factor VIII serum level of 136% at the time of surgery), the patient was referred to surgery in July 2016.
At laparotomy, it was observed diffuse thickening of the mid portion of the stomach invading the spleen, highly suggestive of gastric linitis plastica (Fig. 3) . Furthermore, no metastases in loco-regional lymph nodes or liver were observed. However, two small nodules of less than 5 mm were observed at the level of great and lesser omentum. A frozen section examination of both nodules revealed chronic inflammation, without malignant cells. Consequently, a total gastrectomy with omentectomy, bursectomy, splenectomy and D2 lymph nodes dissection was performed.
The digestive reconstruction was made with a Roux-en-Y anastomosis. A nasojejunal feeding tube was mounted intraoperatively.
The postoperative evolution appears to be without any significant events during the first 6 days (the patient was in good condition, with no fever, with oral tolerance, a hemoglobin serum level of 9 g/ dl and factor VIII serum level of 92%, with IMMUNATE ® administration). On postoperative day 7 the patient presented fever (38.7°C) and in one drainage tube an output of 50 ml highly suggestive for pancreatic fistula (confirmed afterward by very high levels of amylase and lipase in the drainage output). A contrast-enhanced computed tomography of the abdomen and pelvis did not reveal any abnormalities (Fig. 4) . Blood tests revealed leukocytosis (12 000 per L) and hemocultures were positive for Klebsiella pneumoniae. Intravenous antibiotics were introduced according to the antibiogram.
After that, the postoperative outcome appears to be good with no fever and with oral tolerance; the pancreatic fistula was closed, and the last drain was removed. A radiological examination with oral gastrografin performed on postoperative day 8 revealed a patent esojejunal anastomosis, without extravasations of contrast (Fig. 5) .
The patient was prepared to be transferred to the Department of Hematology for hemophilia treatment.
On postoperative day 12, the patient presented two episodes of lypotimia without any signs of external hemorrhage but with hemoglobin serum level of 5.8 g/dl, while factor VIII serum level was 98% with IMMUNATE ® administration. Contrast-enhanced computed No hematoma or collections were observed ( Fig. 6 ). Blood transfusions were performed, but the hemoglobin serum level did not increase.
Upper digestive endoscopy and angiography were not available. Due to the clinical deterioration of the patient status (tachycardia, hypotension), it was decided to return the patient to the operative room for surgical re-exploration. At re-laparotomy, no blood or collection was detected in the abdominal cavity. Eso-jejunal, duodenal stump and entero-enteral anastomoses were explored, but no bleeding sources were observed albeit the presence of blood in the small bowel was noticed.
After re-exploration, the patient was hemodynamically stable (under blood transfusion and IMMUNATE® administration), without any signs of digestive hemorrhage.
However, on postoperative day 16, the patient presented a decrease in hemoglobin serum level with 2 g/dl, with hematochezia, and an angiography was performed. Thus, it was revealed the presence of an angiodysplasia lesion at the level of the cecum (Fig. 7 A) , with active bleeding, and a coil was inserted (Fig. 7 B) .
Furthermore, the patient was hemodynamically stable, without any clinical or bioumoral signs of hemorrhage, but developed fever. Contrast-enhanced computed tomography revealed no intra-abdominal collections but inflammatory (ischemic?) modification of the cecum wall (Fig. 8) . Cultures from blood, urine and drainage tubes were negative.
The postoperative evolution was relatively stable untill postoperative day 26 when the patient developed another episode of digestive hemorrhage with hematemesis. Hemoglobin serum level dropped from 9.5 g/ dl to 7.4 g/dl and factor VIII serum level was 47% with IMMUNATE® administration. Blood transfusions were performed and upper digestive endoscopy revealed the presence of fresh blood in jejunum, without source identification. Furthermore, an angiography was performed revealing jejunal angiodysplasia with active bleeding (Fig. 9, A) . A coil was mounted, and the bleeding stopped thereafter (Fig. 9, B) . On postoperative day 35 it was observed the formation of auto-antibodies against factor VIII. The titre of inhibitors was 16 Bethesda units while factor VIII serum level was 47%.
The IMMUNATE ® administration was stopped and replaced with factor eight inhibitor bypassing activity (FEIBA).
Afterwards, the postoperative outcome was uneventful, and the patient was discharged on postoperative day 41, hemodynamically stable, without fever and with good oral tolerance. Contrast-enhanced computed tomography performed on postoperative day 62 revealed no abnormalities (Fig. 10 ), while the hemoglobin serum level was 10.7 g/ dl.
The final pathological examination revealed undifferentiated diffuse infiltrative carcinoma with signet ring cell, with one positive lymph node out of 64. Unfortunately, the two omental nodules presented malignant cells. Thus, the patient was assessed as stage IV (pT3, pN1, pM1 peritoneal). The patient died at a later time probably due to peritoneal recurrence.
Discussion
Gastric cancer represents less than 2% of cases of upper gastrointestinal bleeding (6) . Presence of upper digestive hemorrhage in a patient with gastric cancer did not preclude an oncologically safe gastrectomy but was associated with increased rates of postoperative complications (7). Furthermore, although the emergency presentation of gastric cancer (including upper digestive hemorrhage) is rare(8), however, it was associated with poor prognosis due to advanced stage at diagnosis, low resectability rates and high rates of recurrence after curative-intent surgery (8, 9) . Linitis plastica is a rare subset of gastric adenocarcinoma (3.2% of patients) with significantly worse prognosis (10) . To date, it is not clear if the poor prognosis of linitis plastica is related to its advanced stage at diagnosis or it is a matter of aggressive tumor biology (11) .
The diagnosis of linitis plastica is challenging because tumor infiltration is submucosal and biopsies are usually negative (12) . Typical endoscopic findings in linitis plastica include fold hypertrophy, sclerosis, nodularity and thickening (12) , as it was the case in the reported patient. The most common findings in linitis plastica at computed tomography are represented by wall thickening (91.7%), complete disappearance of folds and enhancement of the entire wall (13), as it was the case in above-presented case.
Recently it was shown that with optimal surgery (i.e., negative resection margins and D2 lymph nodes dissection) there are no significant differences of overall survivals between patients with linitis plastica and patients with non-linitis plastica gastric adenocarcinoma (11) .
Peritoneal dissemination is a common appearance in linitis plastica (up to 41% of patients) and, for these patients, gastrectomy appears to be of no use (14) . It is worth to mention however that intraoperative frozen section analyses in gastric cancer has no 100% accuracy (15) . Thus, peritoneal metastases can be misdiagnosed as fat necrosis, benign cysts, dystrophic calcifications, fibrosis, hyalinized nodule, acute and chronic inflammation, and foreign body granulomas (16) , particularly for small lesions and undifferentiated tumors (17) , as it was the case in the presented patient. The chance to detect peritoneal metastases in patients with gastric adenocarcinoma is higher when immunocytochemical methods are used, compared with routine cytopatology (18) . Nevertheless, without any pathological proof of peritoneal dissemination, a curative-intent surgery should be performed, as it was the case in the reported patient. However, in our patient the final pathological examination revealed the presence of peritoneal metastases. Thus, the resection was not curative.
Hemophilia A is an X-chromosomal recessive disorder caused by the deficiency or lack of factor VIII and manifests with prolonged and excessive bleeding (19) . Hemophilia A occurs in one out of 5000 males and accounts for 80% of hemophilic cases (19) .
Hemarthrosis is the most common hemorrhagic symptom in adults with hemophilia A, but excessive postoperative bleeding is not uncommon in these patients (19) .
Upper gastrointestinal bleeding occurs in Figure 10 . Axial plane contrast-enhanced computed tomography on postoperative day 62 revealing no abnormalities up to 25% of patients with hemophilia but is often linked to the use of non-steroidal antiinflammatory drugs (20) . Hemorrhage severity in hemophilia A correlates with factor VIII deficiency level. Administration of recombinant factor VIII replacement is the treatment of choice for acute bleeding or to prevent bleeding in anticipation of surgery in hemophilia A, and for severe bleeding, it is desirable to achieve 100% factor VIII level (19) , as it was the case in our patient.
It is worth to mention that about 30% of patients with severe hemophilia A will develop alloantibodies against administered factor VIII (19), a situation associated with increased morbidity rates, particularly bleeding complications (21) .
The incidence of malignancies in patients with hemophilia is higher, compared with general population, but most patients have virus-related cancers (22) (23) (24) , because prevalence of hepatitis B, C and human immunodeficiency virus infection is higher, compared with the general population (23). Thus, hepatocellular carcinoma, leukemia and lymphoma are the most frequent types of cancers in patients with hemophilia (23, 24) .
Association of inherited hemophilia A with gastric cancer was previously described in only two patients (25, 26) .
Increased bleeding tendency should raise suspicion of underlying malignancy in an adult patient with hemophilia (22) . Radical surgery and other forms of oncological therapy are not contraindicated in patients with hemophilia and malignancies (22) . However, surgery of malignant tumors in patients with hemophilia is associated with increased risk of postoperative complications, including bleeding, despite proper replacement therapy (27) . Nevertheless, it appears that associated hemophilia does not have a detrimental effect on long-term prognosis of treated malignancies (23) .
Acquired hemophilia A is characterized by the formation of auto-antibodies against factor VIII, and is commonly associated with postoperative or iatrogenic bleeding (28) . The mortality rate of bleeding is significantly higher for acquired hemophilia, compared with inherited hemophilia (28) .
A recent review identified 105 patients in whom factor VIII auto-antibodies developed after surgery for cancer, and 43% of patients have had hematological malignancies (28) . Furthermore, from the group of patients with solid malignancies, prostate, lung and colon were the most frequent cancers (25.3%, 15.8%, and 9.5%, respectively) (28) .
Treatment of patients with hemophilia and factor inhibitors aims to eradicate the inhibitor by immune tolerance induction (29) . For bleeding episodes, factor eight inhibitor bypassing activity (FEIBA), an activated prothrombin complex concentrate and activated recombinant factor VII are the only available drugs (21) .
The above-presented patient with inherited hemophilia A developed after gastrectomy autoantibodies against factor VIII, successfully treated with FEIBA. Acquired hemophilia A was previously described in only five patients with gastric cancer (27, (30) (31) (32) (33) , but none with concomitant inherited hemophilia A.
Angiodysplasia is a pathological communication between dilated mucosal capillaries and submucosal veins (34) , and is the most common vascular lesion of the gastrointestinal tract and an important cause of digestive hemorrhage (34) . The main locations for angiodysplasia are cecum, ascending colon (80%) and jejunum (15%) (34) .
The diagnosis of angiodysplasia is challenging due to difficult accessibility (particularly for small bowel angiodysplasia) and the requirement of active bleeding at the time of examination to identify the lesion (35) . Furthermore, angiodysplasia has often multiple locations (34, 35) .
For cecum and colon, direct endoscopic visualization of the lesion is the standard method of diagnosis (34) , while for small bowel lesions video capsule endoscopy appears to be the most appropriate method to detect angiodysplasia, while angiography is frequently a late diagnostic procedure (35) . It is worth to mention that both video capsule endoscopy and angiography have high successful diagnostic rates only when there is an active bleeding, and for these situations, angiographic embolization of the specific lesions can stop the bleeding (35) , as it was the case in our patient. Presence of vascular tufts at visceral angiography in the arterial phase along with early opacification of draining veins suggests the diagnosis of angiodysplasia (34) .
Recurrent gastrointestinal bleeding is a common clinical situation in patients with von Willebrand disease, and the commonest cause is angiodysplasia (38% of patients with gastrointestinal bleeding) (35) . Thus, angiodysplasia has increased frequency rates in patients with von Willebrand disease, but the diagnosis and management are challenging. Pathogenesis of angiodysplasia in patients with von Willebrand disease remains unclear (35) , as it is the case for most patients with angiodysplasia (34) .
The management of angiodysplasia is controversial (34) . Furthermore, bleeding stops spontaneously in 90% of patients, but recurrence rate is high (34) . In only 15% of patients with angiodysplasia, there is a massive digestive bleeding (34) . For active bleeding in areas not amenable to endoscopic treatment, interventional radiologic approach (i.e., embolisation of the lesion with coils or gelatin beads) is the best therapy, with morbidity rates (34) .
To the best of our knowledge, no association of angiodysplasia with hemophilia A was previously reported. In our patient, there were two locations of angiodysplasia (cecum and jejunum) that presented active bleeding and complicated the postoperative outcome after gastrectomy for gastric cancer. Fortunately, both times the bleeding was stopped with coils insertion with an interventional radiologic approach.
Conclusion
To the best of our knowledge, this is the first reported association of gastric adenocarcinoma, hemophilia A and angiodysplasia. All these lesions may lead to digestive hemorrhage and can pose very difficult problems of decision for diagnosis and therapy. A multidisciplinary approach including hematologist, surgeon, anesthesiologist, endoscopist and the interventional radiologist is mandatory to have a proper diagnosis and management for these patients.
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